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The high-speed wind-tunnel tests of the model were
desired in order that the stebility, contrel, and performance
ci.aracteristics of the alrplane, nmarticula 7y in the high-
gpeed range, might be predicted, This revnort is the first of
& series covering the tests and prasents the aercdynamic
characteristics of airplene, particularly in uhg nigh-
sreed range, s predicted, This report is the [irst of
a series coverlnr Ho tests and presents the asrocdynsmic
characteristics of the model and the critical Mach nurbers
of various components of the model with the control surfaces
fixed in their neutral pesitions.

DIEBCRIY

The wing of the model had 2 el 8
mahogany oonbcurau &

ailercon was mountced 1Ly .

the modnl could be 1 breamr, beomu (fig. %)
wore attached to tho e on each ouber wing panel,
The IU"‘Taf'c~ consistec steel hox spars covered
with maho~uuy finished to uselage contour, The

nay%mfw or alr scoops, xhavst stacka, radiator ducts,
nilots! enclosures, and were removabls and rovlace-
ahle bg wooden blocks basic fusclage contour,

The alir flowing into the entrances of the carburetor
t stacks through

air scoops was duched to ths engine exhau

which 1t passed back into the Wlﬁd—ttﬂjcl air stream. The
ir flowing into the radiator air scoops passed through the
radilator dvot“ and was exhauvsted out *bb exits of the dwcts.
The internal shape of the model radiator ducts was identical
to that of the airplane for several inches aft of the
cntrances and from the L;nﬂes of the exit doors to the cxits
of the duets. Rakes of nitot tubes were installed in the

ducts of the right fuselage so thnat the flow of ailr in the
ducts might be measured.

A1l components of the cmrennage wers
vertical stabilizers and doersal Tins were
castings; and the horizontal stablilizer,

the twe rudders S L fPOL:'QNT”‘v alumlnum alloy

Two horizontal te rere testod, one with a 20-percent- ,Lord
elevator and one with @ S-percont~-cherd clevator, There
were no brim tabs zhgl r the control surfaces except the
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32.8-percent-chord clevator,

The airplane armament includes six .50-caliter machine
guns submerged in the wing cen®er panel and £i
between the pfopollers. Leicre the funs arec f
ports are covered, but the first shot from ea
port., In order to simulate the cpen gun prorts,
drilled in the leading cdge of the model wing
A scale model of the droprnahle gas tank was
lower surface of ths wing a2t the center of tho apan Loy some
ol ' R
5

N
LRty A
SPara

of the tests. Tor other itcots, =
gun nacellec was attackcd at the seme
a comparison may be uade of the relat
gas tenk and the gun nacclle,

Two sets of wing-fiecls
set of fillets was develoned ab the
used for all tesis of the modol wis
elevator. The sccond sei, uuVLlOPSd
used for all teste of the mé“gl vritn
clevator. Scections of the

3

shown at zcvoral locathions

[}
O

C

Pressure orifices (
right sgide of the modol in
canopy, and olr intales
in the mounting struts
orifilces, a proessurc —:ubg
lelft wing tip to the wind
presaure tubes from thc
was uscd only during tho
removed curing the force “ted

]
5

=
=
157

rertinent dirensions of the 0,22-scalce model and the
airplane arc as follows:

Wing ’ Model - Lirplane
Area, sq ft . & v v v v 4 4 o . e . . 19,77 108,550
Span, ft e e e e e e e e e e e . 11,270 n1.230
ASPOCt PABI0 W v 6 v w4 e e e e e . o 5.LLD 4,110
Hean acrodynamic chord, £t . . + . . . 1.809 £.221
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Yorizontal
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Stebilizer areca
20-noreonb=chord clovator, oq It
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Root=roan-zguare
Iq 0 LI L
hinge lins, ©'C

Vertical taill nlane

Section nrofile

YA A
aqudder

Root-mean-square

ninge line, ft

Design center-of-gravity rosition

Horizontal, pecrcont Ii.h,

T 2 P LI 1.

Vertical, inch
P

refcrence pl

————— 2l 7k

weo nlanes,

S}

Model 4lrplene

1.050 21.7

R 19,100
——— 6.8

————— 10.10
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a angle of attaok of

[ nodel, degrees

(The angle is measuvre 2 relative to the wing
rcferonce nlan .)
b deflcction of control surface, degrees

Subscripts

KW

h

Lte

cr cr: .C

-
N

7

n o

1, used %o
pDecd of 3

ki
@
G

;

n uncorrected, usad
is ot corrasctc
strut

Iinterifarcnce

incCicate the Mach numbor at which
und Is reached lo ly on tho nodel

te Indiceate trat the angle of attack
d Jor wind-tununel-wall or nounting-

e clevancer, nesitive deflection with the trailiag cdge
down

r rudder, positive defllecctlion withh the ftrailine odge to
the left

a ailoron, positive doflection with ths trailins odge
dowm

Wind-Tunnel Calil

the ai“ S Ltre
cvaluated by the moth
corrcctions dun to
ncunting systen w
cbtained with tbc wud
wind tunnel.
botweon the mounting
corrzcted for thoe i
mounting sys

O R -n
anm Q} 510 T

ch nusber and
N

cam, as well as

o ~dol and the wake cf the model, wol'c

ﬁjr-sthQm

o colrectLOﬁ”
systom and the wmodel,

3ACTTT M Q
RmSULTS

~ratton and Correction of Dot

cynaidlce-nrossure
the corrcction duc

ods outllmcd in reforence 1., The

liﬁJElOﬂ c%u“ﬂ‘ 0y f%

b

wountvd broct and lnvbrtoa in
wore made for the interlcrence
Lut the data were

> 1 2 SN RN
rog, amd pitching woment ol thie
I P T
moacl not mountoed onn Lhic sTruts.

sz det the ricthod outlincd in rofcrcncc 2,
the corracctions for wind-tunrncl-wall interfcocrcnce were ma<
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The
Tollowing

1, A4 with flight
. C)

2. £t tie
ti L
ArTLnElme.sn . e £ o th
reaults ol Torce measv_‘ﬂeat “or the modcl 28
various c«¢ ents were added.

__/:')O

¢ surlfaces cof the model.
fcr the wing pressur
Cisures 45 through 50. The
for the pressure staticns
anc vertical-tall surfaces are
rougn 58, and for the canody
radiator duct in figures

and ﬁx:wnuwmc
5% ana 60, respe
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DISCUSSION

At the time the 0.22-scale model of the XP-32 airplane
was being designed and built by the Ares Aeronautical ILabora-
tory, the airplane was belng designed and lofted by the manu-
facturer, With the alrﬁlare in such a fluild state of design
while the model was being built, some mincr differences
between the contouvr of the wodel and airplane resulted.
However, since the differcnces are of minor detail, it is
felt tha* thelr eflecct on the predicted aerodynamic character-
istics of the airplane derived from these data is inconse-
quential,

Previous to obtaining the force data and pressurc-
distribution measurements, the ducts for the carburetor and
radiator were constw¢cUeu so tihat the air flow throush the
scoop entrances corresponded aprroximately to that ror nigh-
speed level flight. At a 'ach number of 0.65 and an angle

of attack of 0° the ratio of the velocity of the 2ir in the
duct entrance to the velocity of air in the free sirecarm was
0.8 for the carburetor and 0.53 for the radlatOf. The air-

flow mpasurements were made in the ducts on the right fuselage

only, but the ducts on the left fuselage were cohdtrictied
identically to those on the right luseTaoe. Changinz the
anble of attack *L° or the ”acn nurber fo c¢ither the maximum
or minimum test value did not change these Lnlét“VClOCl%V
ratios by more than C,025,

A complete study of sultable fillets for the wing-
fuselage junctures was nct made. For tests of the model with
the ZO‘ﬁercent chord clevator, fillets (Ames fillets) that
gave fairly satisfactory nodol stall characteristics at low
speceds were decveloped in the wind tunnel., Study of tuft
pictures showing the flow over these fillets indicated that
some separation occurred over the trailing cdges of the
inboard fillets at low anglns cf attack and high lach
numnbers, No further studics were made of these Cillcts as
the manufacturcr was developing the fillets for the airplane
in their wind tunnel. For tests of ths model with the 32.8-
pcercent-chord elevator, the fillets developed by the manu-
facturer were used. o tuft studies of thesc fillets wecre
made at the Ames Laboratory. Tigures L2, L3, and Ll show
that the Mach number of leGPéCnCO of the model with these
fillcts was about 0,015 greater than that of the model wit
the Ames fillcts. At low lMach numbers (0.30 and 0.5) the
drag coefficient of the model with the manufacturcr's fillets
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was 0,0010 greater than with the Ames fillets. The maximum
coazfficient mecsured for the complcte model at a Mach

of .30 with the Ames Fillets was 1,100 (fig. 25) and
i the manufacturer!s £illote it was 1.115 (fig. 37). Tuft
tudies of ths model with the Aues fillets showed that there
was scxe scparotion of bhe flow over these fillets, and yet
for t3 (Pig. L2) that the drag of the model with
the 1la less at low lMech numbers than the drag of
the e nmanufaciturcr'!s fillets, Purther study of
the fillets mlgnt e d sirahle for it may bc
DOS: ¢ the dra ient of the alrplanc at
lLac w the divergence and also to
incre nuribor S
Figure 39 sh on of thc radlator
gnclosvres not only o4 ag-coafficicnt incremcnt
(Q.00%5 at o 1ilt cocffliclent 20 zol ) but it also docroased
tho lach nurl.er of he fach numbcr of divergence
of the wc*wl withou cnclosurcs (figs. 39 and 1L0)

cocfficients of 0 and 0.2,
of thc radiator cnclosures,

was about 0,745

e“b@Ct‘ijV

the Mach number ; : reduced to about 0.700 and
0.71 O ot Blie S&g rospecun 7t coofficients., At these 1ift
leient tne drasg o icient of thie right raalator duct,
Trom ol i{low &mc: vregsure 1ossces in
v 0.0010 ($.,0020 for Loth ducts) and was constant
for th honuak anc 0.5 to u.?. The addition of the
other crmboncnts T droppable goas bank excluded) to
the modcl changed the lach rnumbor of divergence very little.
Figrre 60 shows that the critical lach number of the radiator
cniclosures near the duct cntrances was about 0. 675 and 0,700
at onzlos of attack of -2° and 09 (1ift coeofficlents of O and
0.2), respectivelr, Sincc the critical Mach number ol tho
rodictor enclosurcs is lcss thaen the lMach number of divergence
of +*heo complote model and 1t appears to be the factor that
lergely deternines the lach nurber of divergenco of thc
complate mwoede £ scoms wrosable that changing the shape of

osures &0 as to increase thhlr c“ltlcQT Tiach
1t in an incroase in the Mach mbeor of

Tor the complaoto e¢ithor the Ames fillcts or
the vamlocourerts Il weh number of divorg cnee wa
ghout 0.70 for 1ift ¢ rern O o O.l.. Below the
ack number of divergs 25 and 37 show that the
angle of attack corros s given 1ift coefficlent was
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practically constant with change in lMach number, bub above the
Mach nurber of divergence, the anglc of attack hed to be
increascd with an incrcasc in Mach number in order to maintain
a-constant 1ift coefficient. Tigures 26 and 33 show that,
ebove a Mach number of C.70 at zero 1lift cocfficient, both

the value of the pltchirz-moment coefficicent and the =lope

of the pifching-moncnt curve became nore H”&flVL with an
increase in hach number. I the Mach number of thce airplane
in flight oxcecds the lach number of divergence, an incrcase
in the angle of attack will be ncccessary to maiantoin the
airpque in a stcady condition, Sincce the averagne down=wash
~ngle 1s consiant with constant 1ift coefficient Tor modcrate
Mach number chonges, this incrcase in the angle ol atbtack of
the airplane produces a corresponding ircrcssc in the angle

t

orro ang
of attack of the horizontal toil, which vosults in a df ving
moment on the airplanc. Az is indicatod by the medel data,
this diving momcnt would be cccompant by an incos the
static longitudinal stability of the x;frlalc thas c it

, T
morc ﬂJiiwcuif for the pilot to changs the attitude
airplanc.

The cuter wing noancls have 2 washout of 2° betweon thoe
root and tip, thc outer rancls also vary lincearly in thlckness
from 15 nercent of the chord at the root to 12 porcent of the
chord at the tip. ‘he variuztion of tho critl el nunber
across the right span of the wing is shown in

This fisure shows thiat for a ¢ 5o} io o
critical ilach number of the out Sale ,
root to the tip, and that the nnglo of atta
maximurm critical “ack number occurred incrod 3 the
ranel from the root the tip. PlgPPuS L7 through 50 show
that ailcron deflections of up to 10° changed the critical
Mach numbor of the wing oubter pancl a smoll amount (atout
G.015 at an anwlo of at(;ck of 09). The addition of the gun
nacelle (fig. ! 16) nad very littlc cffcet on the critical Iach
number o the wing ocpﬁgr nroncl ot low anglcs of attack, but
&t higher angles of atteclk (3° to 6°) it incrcosed tho
critical Mack numbor somevhot. This incrcasc was probobly
due tc the nocolle dostroyving some of the clrculation over
the center wing scction, vhich, in turn , lower cd Lhic volus of
the peok-pressure coofficicnt and thus incrcascd the critical
Mach numbcr.

ey
the
tiie

I thoe

urcs 51, 52, 5%, 57, and 53 show that cven with
ble dcflcction of the clevator or rudders tho
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of the emnpcnnage were either egual to or

the ving. The small change in the

cer of the horizontal tail (f. 5k and 55)
levator crord was caused by the leamarm of air

ithroush the elevator gop altering the pressure dlStPlbUTlon.

CONCLUDING REMARKS

nlts of tests of the 0.22-scale model indicate

- nurber of divergence of the =airplane will be
/5 mph at 30,000 £% el*ituce) If the Iach

- O.?O, che! ol rexper a

1i1pu¢ Labore‘

for Aercnautics,

and Hamilton,
Characteristics
sh~-Speed ind-
N LL\_OC., 1915.5.

1. DMNisscen, James I.
William T,

nnel Inter-
ter
C the

-
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3632 PR SN /~WING REFERENCE LINE
4.895% - M

SOLLINV-NOBIY Y04 IILLINNGD
AHOS tAQY TYNOILVYN

| _~25% WING CHORD

135.249"

FIGURE |- THE 0.22- SCALE MODEL OF A TWIN-FUSELAGE PURSUIT AIRPLANE.
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NACA
A-6722
I1-20-44

Figure 2.- Complete model of the 0.22-scale model of the
airplane with wing armament.
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Figure 3.- Right wing span showing one of the pitch booms on the
0.22-8cale model of the airplane.
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CENTER PANEL OUTER PANEL
STAQ STA STA.2 STA.6 STA.285 STA 4|
T f\/w
ar: A3 N

L,J HJ

WING PRESSURE ORIFICE STATION LOCATIONS

STA.16.600

STA 8.884

WL. 26.269

-CANOPY PRESSURE RADIATOR PRESSURE VERTICAL STABILUIZER AND RUDDER
ORIFICE STATIONS— -ORIFICE STATIONS— —PRESSURE ORIFICE STATIONS-

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

u N

[l
32.8%CHORD | ELEVATOR 20%-CHORD | ELEVATOR
]
i
H |
STA STA, STA. STA.
| 3.00 1642| | 3.00 16.42]

HORIZONTAL STABILIZER AND ELEVATOR PRESSURE ORIFICE STATIONS

FIGURE 6:- THE LOCATION OF THE PRESSURE ORIFICES.
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Figure 7.~ Pressure-tube strut connected to the left wing

of the 0g¢22-s0ale model of the airplane.
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FICGURE |& = VAR/IATION OF L/IFT COEFFICIENT W/ITH ORAG COEFF/ICI/EN]T FOR THE
AMPOOEL. WITH ANES FILLETS NMINCUS THE HORIZONTAL 7A/KL,
TWO VERT/ICAL 7A/NS, AND CANOPLP/LS.
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COMMITTEE FOR AERONAUTICS

FIGURE /6 - VARLATION OF LIFT COEFFICIENT WITH ANGLE OF AT T7TACK FOR THE
MODEL WITH APrIES FILETS NINUS THE HOR/ZONT AL TA/KL, Two
VERT/ICAL TA/NLS AND CANOFPIES .
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NATIONAL ADVI SORY
COMMITTEE FOR AERONAUTICS

FIGURE 17— VARIATION OF LIFT COEFFICIENT WITH FITCHING ~ MONENT
COEFFICTENT FOR THE NJODEL W/ITH AMES FIHLETS AM/nvC/S
THE HORIZONTAL 7Ar, TWO VERT/ICAL TA/LS, AND CANOF/ES.
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FIGURE (18~ VARIATION OF LIFT7T COEFF/ICIENT WITHOORAG COEFFICIENT FOR
THE MOOEL WITH AAMES FIHLETS N/NYS THE HORIZONTAL TA/L
ANO TWO VERT/ICAL 7A/L8S,
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FIGURE (9:- VAR/AT77ON OF L/F7 COEFFICIENT IWITH ANGLE OF A7T7TACK FOR
THE NODEL WW/ITH AAMES FILLETS NT/NC'S 7T/AE FAOR/IZONTAL
TAL AND 7T o VERT7CAL 7TA/L S .
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FIGURE 20:~ VAR/IATION OF L/IF7 COEFF/CIENT WNITH A/TCHI/ING - MMOMENT COELEFFICIENT
WY/TH ANMES FLILLETS NINUS THE FOR/ZONTAL
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7A7L AND O TWO VERT/ICAL TA/LS.
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NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

FIGURE 22~ LARIATION OF L/IFT COEFFICIENT WITH ANGLE OF A7 T7ACK FOR
THE MODEL WV/YTH ANIES FILLETS NIINVYS  THE
HORIZONTAL TA/L .
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VARIATION OF L/IF7 COEFF/ICIENT WITH PITCHING- MTOMENT

COEFF/IC/IENT FOR 7HE NMODLEL
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NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

FIGURE 25~ VARIATION OF L/F7 COEFF/CI/IENT WITH GNGLE OF A7 7:9CA
FOR THE CONFPLETE NMODEL W/TH ANIES FILLETS ANO
ANO 20-PERCENT-CHORD L£LELA7OR. Se,0°.
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NATIONAL ADVISORY
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FIGURLE 26— VPAR/IATION OF L/IFT COEFF/CIENT WITH FPITCTHING ~MOMENT
COEFFICIENT FOR THE COMPLETE NODEL W/ITH  ANMES
FILLETS AND 20-FPERCENT = CHORLD FLEVATOR, Se, O°.
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COMMI TTEE FOR AERONAUTICS

FIGURE 27—~ YARL/AT7/ON OfF LT COEFFIC/ENT W/TH DRPAG COLLFIC/IENT
FOR 7THE CONMPLETE NMODEL WITH ANIES FLHLETS pPLUS
S/X  W/ING GUNS., S,,0°
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FLIGURE ZE8'— PARIATIOAN OF LIFT COLEFF/CIENT WITA ANGLE OF A7 7H4CK rFOR
THE CONPLETE AMNMOPEL W7r7H ANES FlLLETS PFPLUS S/X
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NAT ION AL ADVISORY
COMMITTEE FOR AERONAUTICS

FIGURE 29: VARIATION OF LIF7 COEFFICIENT WITH PITCHING - rMMOMENT
COEFFICIENT FOR THE CONMPLETE MODEL WITH ANMES
FILLETS PLUS S/IX WING GUNS. Se, O°.
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NATIONAL AOVI SORY
COMMITTEE FOR AERONAUTICS

FIGURE 30:- VARIATION OF LIFT COEFFICIENT WITH DRAG COEFFICIENT
FOR THE COMPLETE NODEL WITH ANIES FILLETS  PLUS
S/X WING GQUNS AND EIGHT GUN NACELLE. Sg, ©°
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NATIONAL ADVI SORY
COMMI TTEE FOR AERINAUTICS

FIGURE F/'~ VARIATION OF LIFT7 COEFF/ICIENT WITH ANGLE OF Ar7AcCk f£OR
THE CONMPLETE IMODEL WITH AMES FULETS PLUS SIX WING GUNS
AND E/GHT GUN NACELLE. S, , O°
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FIGURE 3F2:- VARIATION OF L/IFT COEFFICIENT WITH PITCHING - MOMEN T
COEFFICIENT FOR THE COMPLETE MODEL WITH AMES
FILLETS PLUS S/IX WING GUNS AND E/GHT7 GUN NACELLE., §,,0°
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FIGURE 33~ VARIATION OF LIFT7T COEFF/CIENT WITH
THE COMPLETE NMOOEL WITH ANMES
WING GUNMS AND DROLPPABLE FLUEL

DORAG COEFFICIENT FOR
FILLETS PLUS THE S/X
TANK. Se, O°
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NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

FIGURE IFF'~ LRARIATION OF LIFT COELFICIENT WITH ANGLE OF AT7T7ACHKH FAOAF
THE CONTPLETE AMMODEL WITH AMES FI/LLETS PLUS S/X WING
GQUNS AND DOROPPALLE FUEL TANEA.
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NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

FIGURE 36 — UVAR/IAT7/ON OF L/IFT7 COLFFICIENT ‘-El wr/rH~ orAG
COFFFICIENT FOR THE CONMNPLETEIDAS ANODE L W7 M
MANMUFACTURERS FILLETS AND F2.8-PERCENT- CHORD ELEVATOR. Se, o°.
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NATIONAL ADVI SORY
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FIGURE 37— VARIATION OF L/IF7 COEFF/ICIENT WITH ANGLE OF A7 7ACK FOR
THE COMPLETE MODE L Wr7~ ﬁ4b4;ﬂ/LAF)4C"7Z//EfV?E; FILLETS
AND F2.8-PERCENT-CHORD £LEVATOR S.,0.6° "

“ON W

¢ 009V



’ L 3 A-75

f0°

|€ .
0&’52————-‘—o|

N o+

sp
o
|

- 59
o
|

L .GZIS
o
|

94[44‘ _.Gl‘z' s2L’
o o
.

o
|
[~
|

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

FIGURE F8:— ARLATION CF L/IF7 COELFFI/CIENT WITH PITCHING - MOMENT
COLFFICIENT FOR THE COMPLETE MODEL WITH NMANUFACTURERS
FILLETS ANO 3F2.8 ~PERCENT CHORD FLEVATOR. Sa., 06°

¢0a9y "ON uW



MR No.

/O

.09

.08

.07

.03

.02

O/

o

FIGURE 39 = LARIATION OF DRAG COELEFFICIENT W/ITH MACH AL
FOR SEVERAL CONF/IGURAT/IONS OF 7HE NMODEL W/ITH

A6D03
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MMOOEL rIINUS CAREBURETOR SCOO .S, !
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CANOPIES, HORIZONTAL 74/L AND
VERT/CAL 73/LS.

PMODEL NMINUS COOLANT-RA4D/4ATDR o}

CANOPIES NORZONTAL Th/L AND IBRT/CAL x(,z{r. !
PMPODEL MINUS CANOLIES, HORIZON !

TH/e. AND VERTICAL T-AULS.
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- ITODEL IrINUS MIOR/IZONTAL TA/L.. I

COMPLETE PMOOEL (Zo-PERCENT—

CHORYD ELEYATOR).
COMPLETE MODEL (LO-FERCENT-CHORD

COMMLETE AOOEL(20-PERCENT-CHORD
ELEVATOR)PLUS S/x WING GUNS
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AMND DROPPABLE FUEL 7ANK.

COMPLETE MODEL(ZO-PERCEN T~
e CHORD ELEVATOR) LS S/X WING
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FIGURE FO~ VAR/AT/ION OF DORAG COLFFICIENT WITH ATACH NUMBER
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FIGURE FE2.— L4R/IATION OF FPI7TCHING - WIOMENT COEAFI/ICIENT,

DRAG COEFF/CI/ENT, AND ANGLE OF A7 T7TACHK W/ITH
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FOR SEVERAL CONEIGURATIONS OF THE MODEL.
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ANGLE OF AT TACK FOR SEVERAL WING STAT/ONS ON

THE NODEL WI7TH AMES FILLETS. 84, O, NMOOEL
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FIGURE 7./~ VARIATION OF CRITICAL MACH NUNMBLR WITH ANGLE OF AT TACK
FOR SEVERAL AILELON DEFLECTIONS ON THE MODEL WITH
AMES FILLETS., MODEL COMNMPLETE WITH

PRESSUME - 70UB8E
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FIGURE E8i~ VARAT/ON OF CRITICAL MACH NUMEER WITH ANGLE OF A7 7ACAHK
FOR SEVERARL AL ERON DEFLECTIONS ON THE NODLEL WITH
RANIES FIHLETS. NMOOLEL COMPLEFE WITH PRESSURE - To8E
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FIGURE A9~ VARATION OF CRITICAL NMACH NUNEBER WITH ANGLE OF A7T7TACH FOR

SEVERAL A/ILERON DEFLECT/IONS ON THE ANIODEL W/7TH AAES
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FIGURE SO — VARIATION OF CRIT/ICAL NMACKH NUAMEER WITH ANGL E OF
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FIGURE 3. — LARIATION OF CRIT/ICAL Ir7AACH NUMELR WITH ANGL E OF
A7TTACH FOR SEVERAL FLEVAT OR OEFLECTIONS OF 7THE
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